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Figure 3-7 Mobile In Mohile • MSC Performs Qw".
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J.J Fe.tlln IllteraetiDIU

This section describes the effect ofWNP on the cumnt base of wireless services.

3.3.1 OpeNtllr S.nka

An MSC can connect to an operator 1andem switch in one ofthe three following ways:

• via a Type I connection to • local telephone company central office switch that
interconnects with the opentor' tandem~

• via a Type 20 connection directly to the operator tandem: or

• via a Type 2A connection to IIlICCCSS tIndem that interconnects with an inter-exchange
carrier operator iandem usinl Feature Group D (FOD) signaling.

A mobile station dialiDI any of the following Should route the call directly to the operator
tandem where. ifnecessary, it will perfonn the query:

• 0-

• 00-

• lOxxxO-

• IOlxxxx-O-

• O-NPA-NXX-XXXX

• IOXXX-O-NPA-NXX-XXXX

• IOlXXXX-Q-NPA-NXX-XXXX

Existinl ANI infonnation transfer and AMA recordinl at the operator tandem will be sufficient
to support WNP. However. the MSC must be modified to forward the MDN and not the MSID
as the ANI digits.

3.3.2 ...,.,A«a.r Port

The Roamer Access Port service is one ofseveral means ofsupporting call ceminatioo to
roamen. Another feature ofthe Router Access Port is to allow the caller to directly be
connected to the serving system, eliminating the call seament from the home system to the
serving system.

Under the Roamer Access Port services. today, the caller dials. roamer access port number to
rach the visited system and enters a roamer's MIN (as an MDN). When the MDN 8IId MSID
are separate. the serving system will also need to know the roamer's MSID.

RmIiaa I.
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J.3.J EmnptlC)1 S~"';CG

An MSC can c:onnect to Emergency Services Providers (ESPs) in many ways. The current
arranpmems typically do not automatically forward the mobile station callback number to the
ESP. For such arranpmcnts. the ESP aaendant must verbally request the callback number. if
desired. FCC rules reprding emergen~' service calls from wireless systems dictate that by
April I, 1998. an MSC must automatically forward the mobile station callback number along
with information identifying the cell site of call origin.

In any proposed configuntion, the MDN mUll be proVided co the ESP for callback purposes.
The impKt on the MSC with the WNP is such that the MSC must be modified to forward the
MDN and not the MSID.

To meet the proposed April 1, 1991, ·FCC requirements, both the MF'-FOD sipaling and the SS
ISUP (CPN) signaling arraDpmen1S may, in fact, be utilized. Theref~ the MSC must forwan
the MDN and not the MSID u the FGD ANI diPs ad must forwud the MDN in the ePN
parameter ofthe SS71SUP lAM message. This requirement applies to both home mobile
stations and roaming mobile stations. Consequently, the MDN must be retrieved from the home
system for any registered roaming mobile stations.

The impact ofWNP with regard to Emef!CDcy Callback whether the call back is over a roamer
access port or otherwise requires further study.

J.J.4 Silo" Mas. S.,.ke

1.3.4.1 Impact o/Number Ponabi/ity

Today, the recipient ofa short message is identirled by an MON. The originating network uteS

the dialed MDN to route the short message to the destination home system. The dialed MDN i:
the same as the MIN or the lim 6 digits of the dialed MDN are the same u the fint 6 dilits of
the MIN ifthe MDN and MIN are separated. Typically, the fm six digits oftoday's dialed
MDN or MIN provide sufficient routing infonnation for the short message to be delivered to tI:
destination home system.

·The wireless industry has decided to separate the MSID and the MDN to suppon WNP. As a
result, Short Message Service (SMS) delivery is impacted. SMS will not opente properly U il
currently defined ifthe destination mobile station has ported its MON. When the mobile _
pons to another service provider. it is assipcd a new MSID. The new MSID, plll'ticularty the
rust six diPs. will identify the new servi~ provider. However, when. short meuap is
initiated to the paned mobile station, the calling party will only provide the MDN to the
netWOrk. Since the destination MS hu paned, the oriainating Shon Messap Entity (SME) or
the S~7 netWOrk must analyze all the digits ofthe MDN to derive the necealry routing
infonnltion to deliver the short message to the destination home system ofthe ported mobile
station.

Pap 43 ItaviIiGII
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Five alternatives have been proposed to address the SMS routing problem in the WNP
environment. In order to discuss and compare the alternatives, they must ada address the
following scenarios:

Ca> Direct Routing to the Destination Home MC

If the short mesup need not 10duoup the meuase orilinator's home Me, the shon
meaap is sent to the destination home MC directly from the originator's servinl MSC
1be case where a short mesuae is sent from the originator's home MC to the destinatic
home MC is covered UlJder this scenario.

Cb) Force Routing through the Message Originator's Home MC

Ifthe SMS Oriainabon ResIriction of the oriainaJor indicates that the shon messqe
must be routed throup the originator's home Me, the short message should be sent to
the originator's home MC fllSt.

(c) International Roaming

Each alternative must work if the sbon meuap is to be sent across the national
boundaries (e.g., from the originator's serving MSC in one country to the destination
home MC in another country).

Messages routing across national boundaries involves global tide traDslations (OTrs) at the
S~s in the national S5' networks, originating and destination. and at the international pleWa)
sn»s in the international domainlievel. This section focuses on mesaps required to be....t
across the national boundaries and the tnnslation types that may be required when a particulu
alternative is discussed.

3.3.4.2 Possible SMS Delivery Allemllliws

The alternatives described in this section are to provide the industry with a startinl point in
addressing SM5 impact in I WNP environment. The final solution(s) is for further SbIdy.

The descriptions of the altenaatives below illustrate the successful delivery ofa mobile
origiDated shon mesup to a ported MS. Also, these alternatives assume that the oriPnatina
system is different from the destination system. Lastly, these alternatives are illustrated usiq
15-41 messaging protocol as an example.

The call flow procedures described below for each ofthe fIVe altematives are for ICeD8rio A ..
in the domestic domain. However, the discussion ofthe advantaps IftCI disldvantaps ofacll
alternative will cover scenarios ~ 8 and C.

"'44
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The following are for clarification in describing the alternatives: 30

• Short Message Entity (SME) is a functional enticy that composes and decomposes shan
messages. It may be located within and be indistinguishable from an MSC. HLR. VLIl
MS,orMC.

• 1be message center (MC) is an entity that stores and forwards shon messages. The Me
may also provide supplementary services for SMS.

The following translation types have been identified in the forthcoming alternatives as
potentially needed for routing short messages:

•. MIN-to-MC translation. This translation type is existing. 17-12.

• IMSI-to-MC translation. This translation type is also existing. TT-13.

• MON-to-MC cranslation. This translation type has not yet been defined.

• LRN-Io-MC translation. This translation type hu not yet been defined.

• MDN-to-NP-SCP translation. nis tranSlation type hIS not yet been defmed. This
translation type is needed in alternatives 2. 3 and 4 if the shon message is to be deliven
outside of the NPAC region.

SMS AltemaJive 1: SMS forward to ServinK Home MC

In alternative I, an SMS Delivery Point to Point (SMDPP) messap is first routed to the donor
meuap center (MC). The donor MC then forwards the short meuap to the subscriber's home
destination MC. The shon message is routed to the donor MC by an MDN-to-(donor) Me
tnnslation via a 6-digit GTI at the STP or inlemallookup table.

The donor MC locates the conect"serving" home MC ofa ported subscriber by mapping the
dialed MDN 10 its home MC (i.e.• the translation is established via business arnapment). Thea
it forwards the message to the serving home MC. The donor MC may be the "original" home
MC that serves the MDN befon: it is ever ported or may be an Me that provides an SMS
forwarding service to "ori.inar' home systems that do not support SMS (e.g., third party donor
MC or wants a third party to perform the forwarding function).

In the situation where the original system is a non-SMS cap.bIe system (i.e.. Mel no MC). it is
preferable for the third pany donor MC to serves all the ported subscriben of the ori", syIIt
(within an NPA-NXX block). This will allow the preservation of6-digit tnnslation (e.g., 6-dil
G1T at the STP) in routing shoo messages to the donor Me.

30 The definitions ..-c &om 15-41. nAIEIA SP 3511.1. Functlanal OverYiew. scaiaas 5.1.6111d 5.1.10.
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The following illustration along with the call flow procedures describes a successful shon
messqe delivery to a poned MS-bued SME (i.e.• terminating supplementary services);

Figun 3-8AII~iw I for SMS Delivery
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The detailed steps are as follows:

(1) The oriliaatin& MSC routes the shan meuap to the donor MC by performin& an MD
~MC translation (i.e.• via GTr at the STP or internal table)~

Ifthe subscn'ber has not been ported the donor MC is the subscriber's destination hom
MC and should existing procedures to deliver the short message.

RaviIiaa
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(2) When the donor home MC receives the SMDPP requesting delivery to a poned MS. it
identifies the destination hOme MC of the paned MS by perfonning an MON-to-MC
lookup.

In the event that the donor MC is able to forward the SMDPP to the destination home
MC or that it is the destination home MC. the donor MC responds to the originating
system with an SMDPP positive acknowled.gmenL

If the MDN bu not been paned out. the donor MC (which is the destination home MC)
deliven the message usiDg existing procedures. In some instance, it may be more
efficient for the donor MC to determine if it is the home MC before it uses the MON-to
MC lookup table.

In the ported MDN case, the donor MC foJ"W8J'ds the short message to the destination
homeMC.

(3) When the destination home MC receives the SMDPP request, it delivers the shan
message following existing procedures.

Ifthe donor MC is not able to forward the SMDPP to the destination home system because the
donor MC fails to map the MDN to the destination home MC (e.g.• there is no business
arrangement or the SMDPP wu routed to the donor MC in enor). the donor MC responds to the
originating system with an SMDPP negative acknowledgment with the SMS_CauseCode-l for
address translation failure.

The advantages ofAlternative I are as follows:

• It uses the 6-digit MDN-to-MC translation to get to the donor MC.

• TIlere is no need to query the NP SCP. TIlis is a cost saving for the carriers if they have
to pay for NP SCP queries.

• Wireless carriers may establish reciprocal business arransement for the donor MC
service.

• Short messages for MONs that are not paned do not need to be foJ"W8J'ded.

• Shon messages from other countries will be delivered to the donor MC using the MDN
to-MC translation.

• There is no need for additional translation types. Thus, no _ to pay for additional
0175.

The diudvantaaes of Altemarive 1are as follows:

• Business arrangements with every donor MC or third put)' donor MC need to be
established to ensure that SMS forwanting will be provided by the donor MC.

• "The donor MC needs to maintain an MON-ta-"serving home" MC lookup table. The
donor MC needs to be infonned by the old service provider to terminate the messap

"41 Re¥iIiDD I.
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forwarding service and by the new service provider requesting for the donor Me to
forward the ported subscriber's messages to the new home Me. The new service
provider will have to establish new business arranpment with the donor system while
the old provider tenninates its arranlement This is a responsibility that the donor MC
aaumed because of its business arrangement. Thus. this function should be inherent tel

the business apeement.

The following items with regard to Alternative I should be further investigated:

• Administration ofthe MDN-to-MC lookup table within the donor MC.

SMS Alternative 2: Mme. Center Query. LIN response to Originatinc Me·

la altemative 2, the short mcssap is always sent to the originator's bome MC baed on themea.ori"""s MSID (i.e.. MSID-to-MC orr at the S1'P or intemallookup table at the
oftlinatial SME). When the oJilinator's Me receives the SMDPP, it queries the NP SCP for tl
LRN associated with the dialed MDN. The short messap is routed to the datination home MC
using the LRN (i.e•• LRN-to-MC G1T at the STP or imemallookup table at the originator's
MC).
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The detailed steps are as follows:

(1) The'originator's MSC forwards the SMDPP to the originator's home MC using the
MSID-to-MC translation via • 6-digit 017 at the STP or internal mapping.

(2) The oriJinator's bome MC retrieves the dialed MDN from the SMDPP message. It
sends an 15-41 query meaap to the NP SCP through an STP. The S11> perfonns an
MDN-to-NP SCP GlT to identify the appropIiated NP-SCP and forward the query
message to that NP-SCP.

The NP-SCP maps the NON to its associated LRN and responds with the lRN to the
ori,mator's home MC.

(3) Either an LRN-to-MC G1T translation is done at the STP or, using an internal table in
the originator's home Me. the SMDPP message is routed to destination home MC.

(4) The destination home MC deliven the message using existing SMS proceduru.

The advantaps ofAlternative 2 Ire U follows:

• The existing MSC-NP SCP interface can be used for the MON-to-LRN translation to
suppon SMS, although it is defined call routing.

• The'NP SCP does not need to maintain additional routing information for SMS.

The disadvantages ofAlternative 2 are as follows:

• The originator's home MC needs to have 15-4J query capability to query the NP·SCP.

• (fmultiple MCs serve the Same MSC the network needs to support multiple lRNs per
MSC or use one ofthe four digits oflRN for MC.

• New translation types are needed to suppan the MDN-to-NP SCP G1T (for inter
system) at the STP and the lRN-to-MC 017 at the originator's home MC or STP.

• Administration for the point code ofMCs used for the LRN-to-MC orr will be neede

The following items with regard to Alternative 2 should be further investigated:

• (n order to support international roaming, an originatinl system (i.e., ol'iainator's Me)
that is in a foreign country needs to query the NP SCP for an LRN before the SMDPP
can be routed to the destination home MC.

• Business amngements will need to be established with remote NP SCP providen so tI
queries can be targeted to the appropriate NP SCP with the necessary translation
infonnation.
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SMS Alternative 3: MSC Ouerv - LRN response to Oricinatinl MSC

In alternative 3, the oriainaJor's MSC queries the NP SCP for the LRN usociated with the diale
MON. 'I'beD. the originator's MSC routes the shan message to the destination home MC using
the LRN (i.e.. LRN·to-MC OTT at the Sl? or intemallookup table at the originator's Me).

Figun J·10 Alt,mQti~3/0,. SMS Deliwry
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The detailed steps are as follows:

(1) The originator's MSC sends In 15-41 query message with the MeN to the NP·SCP
throup the STP. The STP perfonns an MDN-to-NP SCP orr to detennine the
appropriate NP SCP to forward the query.

The NP-SCP maps the MDN to its associated LRN and responds with the LRN to the
originator's MSC.

(2) Either In LRN-to-MC OTT is done at the S1P Of. using the internal table in the MSC.
the SMDPP message is sent 10 the destination home MC.

(3) The destination home MC delivers the message using existing SMS procedures.

The advlntagei ofAlternative J are as follows:

• The existing MSC-NP SCP interfIce can be used for the MDN-to-LRN translation to
support SMS, althoup it is defmed call routing.

• The NP SCP does not need 10 maintain additional routing infonnation for SMS.

The diudvantages ofAlternative 3 II'e as follows:

• The originator's MSC needs 10 query the NP-SCP.

• New translation types are needed to support the MDN-to-NP-SCP OTT at the S1P and
the LRN-to-MC G1T at the MSC or STP.

• Administration for the point code ofMCs used for the LRN-ta-MC OTT will be needet

• Ifforce routing is invoked. the originator's MSC, after it receives the LRN from the NJ
SCP query response, needs to forward the LIN to the MC of the originating system.
Enhancement to the IS-41 standard is needed.

• Ifmultiple MCs serve one MSC. the netwOrk needs to support multiple LRNs or use 0'

ofthe four digits ofLRN for Me.

The following items with regard 10 Alternative 3 should be further investigated:

• In order to support intemational roaming, an originating system (i.e.. oripwor's MSC
that is in a foreign country needs to query the NP SCP for an LIN before the SMDPP
can be routed to the destination home MC. This item needs further investigation.

• Business arrangements will need 10 established with remote NP SCP provider 10 that
queries can be targeted to the appropriate NP SCP with the necessary translation
information.

PlpS2
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SMS Alternative 4: MDN-to-MSID Translation It the NP SCP

Alternative 4 requires that the NP SCP contains MDN-to-MSID translations. The MDN-to
MSID translations need to be maintained and administered by the regional NPAC-SMSs.
Updates for the translation may use the same method defined for MDN-to-LRN translations.

This scheme requires the originltinl system to query the NP SCP for an MDN-to-MSID
tnmslation. Then. the oriainatina system routes the shon message to the destination home
system usinl the MSID provided in the query response.

In the event that the dialed MDN is not within the coverage mea ofthe regional NPAC·SMS. th
oriaiftatinl system may have to query an NP SCP that contains the data for the region ofthe
dialed MDN or query an NP SCP that contains nationwide NP data.

The rust figureiU~ the call flow for the scenario when the MSC queries the NP SCP for
the called pany's MSm and the second figure shows the call flow for the Me querying the NP
SCPo

PapS3
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Figrn J-11 Al,mrmive 4 for WNP SMS~Jiw",
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The detailed steps are as follows:

(1) The MSC oCtile oripnltilll system queries the NP SCP with the dialed MDN. The Nl
SCP raponds to the query with the Msm usociated with the dialed MDN.

(2) The oriammnl system routes the SMDPP message to the destination home MC usial
. the MSID.

.....
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(3) When the destination home Me receives the SMDPP request. it delivers the shan
message foUowina existina procedures.

The advlllUqeS ofAlternative 4 are as follows:

• The existing MSC-NP SCP interface can be used for the MDN-to--LRN translation to
suppon SMS. although it is defined call romina.

• The MSID-to-MC 1ranslation can be used to route short messages to the destination
homeMC.

The disadvantages ofAlternative 4 are as follows:

• NP SCP.locaI SMS and NPAC-SMS need to support the MDN-to--MSID translations ~

all wireless subscriben within its region.

• The MSC or the MC need to have the capability to query the NP SCP for an MSID.

• The NP sep query element needs new protocol.

• Under scenario B where message routing is through the originator's home MC. if the
originator"s MSC is perfoming the NP SCP query for an MSID. the originator's MSC
needs to forward the MSID to the originator's home MC.

The fonowing items with regard to Alternative 4 should be further investigated:

• Since NPAC-SMSs only contain regional data. it is foreseeable that a query may be
launched to an NP SCP that only contain data from the region it is in. Thus. it may be
preferable 10 have the MDN-to--MSID tranSlations for wireless subscriben available
nationwide.

• International roaming may require this alternative to have a gateway MSC to launch a
query to the NP SCP for the MSID ofthe called pany or may require the foreign cOUll1J
to query the NP SCPo

SMS Alternative S- 1CHtilU orr at the NP SCP
.

In alternative S. the originatinS MSC or MC routes an SMS Delivery Point to Point (SMDPP)
mesup to called party'5 home destination MC via a lO-digit orr at the NP SCP. When the
shan messqe arrives at the STP. a 6-digit MDN-to-NP SCP OTT is perfonned. This may nee
a new tnnslation type (Tl') to forward the messap to the NP SCP. Thea. the NP SCP IUpI It
NON to its lIIOCiated LRN and the incoming translation type to • OUIIOing tnlDllation type f

• LRN-to-MC tnDslation. The NP SCP relays the shan message to the destination Me via a 6
diait LRN-ao-MC orr at an STP.

PapSS .....
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The detailed steps me u follows:

(1) The oriBinatial MSC or Me routes the SMDPP to the destination Me.

(2) The S1? perform•• 6-digit MDN-to-NP SCP trlnSlation for SMS. When the NP SCP
receives the meaap, it tnlnSlates the incomins trlnSlation type (TIl) to 1ft 0IJ&I0inI
tnlnSlation type (11'2) and maps the MDN to its usociated LRN. The NP SCP relays t
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shon message to the destination MC. Then. the STP pcrfonns a 6-digit LRN-to-MC
bUslation to route the mcssqe to the destination Me.

(3) When the destination home MC receives the SMDPP request. it delivers the short
message following existing procedures.

The advantages ofAlternative S are as follows:

• Step 2 uses the same lo-diait intermediate GlT at the NP SCP process that the wirelif!
industry is developinglinvestipting for the support of services such as CLASS. Inter
switch Voice Messaaina. Callina Name. and ABSILIDB.

• The NP SCP does not need to maintain additional routing infonnation for SMS.

• Short messages from other countries will be delivered to the dcsrination home Me usil
this aJternative.

• lo-digit intennediate G17 at the NP SCP is more efficient than querying the NP SCP .
theLRN.

The disadvantages ofAlternative 5 are as follows:

• The NP SCP needs to the have the capability to perform a lo-disit intermediate G1T I

the secp level.

• There is a need for two new translation 1)'peS: one for MDN-ta-NP SCP (Me) Iranslat
and the other for the LRN-ta-MC translation.

• Administration for the point c:ode of MCs used for the LRN-ta-Me G1T will be needt

The following items with regard to Alternative S should be further investigated:

• None identified.

PlleS7 bviIio:
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4. BUSINESS SYSTEMS, OPERAnON SYSTEMS AND BILLING

4.1 Service Order aDd ProvisioDiDC

4.1.1 Prt1cas Flow ONnkw

Figure 4-1 below illustrates the overall infonnation sharing process for ponability.31

Figun4-J Suvi« On:in' tmd Prt1visiorrbrg Process Flow

..AC
SUS

The NPAC-SMS is an Idministration center developed. owned ad operated by a neutral. third
party complllly (i.e., neutral to all telecommunications service providen). It collects and
diJseminaleS information that maps ported subscriben to service providers in a poarapbic area
Presently, seven geosnphic areas have been agreed upon32 for covennl the United S.... widl
areas rouply correspondinl to the state boundaries associated with the seven Relional Bell
Operatinl Companies (RBOC).

The LSMS is Ioaical Operations Systems (OS) function that accepts 4own1olds from the NPAC
SMS and disseminates the da1a to the NP·SCPs. This 100ical function could be a stand-alone
system on the WSP premise. an application within another OS, or function provided by another
compuy. A WSP can deploy asinlle LSMS, LSMSs per NPAC-SMS or LSMSs per NP-SCP;

31 North A...-rcan N"""iItg COfIIICiI LNP Am.umw. I11III Atbliutirtnlliw Pltnt. Issue 5. M.-c:h 4. 1997.

32 ibid.
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this deployment will depend upon the WSPs infrastructure. NP·SCP platform deployment. anc
network coverage area.

The Service Order Activation (SOA) function is similar to the LSMS in that it is a function
which ties the NPAC·SMS with the WSPs service order processing systems. As with the LS~
this function could be a physically separate system or a function within another system.

The interfice between the NPAC·SMS and the LSMS is an open interface based upon the
Common MaDqement Infonnation Protocol (CMIP). This interface. including the CMIP
objects, is currently documented in various locations. mostly on a state or regional basis; and 1

objects CID vary among the NPAC·SMSs. However. the NANC NP Working Group is presen
looking into creating a single interface document for all of the regions.

The interface between the NPAC·SMS and the SOA is also a CMIP·based interface and
similarly documented.

The interface between the LSMS and the NP·SCP as well as the between the SOA and the
WSP's Service Order Entry systems is at the discretion ofthe WSP.

The processes by which these systems communicate infonnalion is discussed below.

4.1.2 1'rfwI6ltHthrr II NIIIIfIMr lII«:ko,./"rPorttlbJllty

Once a number block opens for portability, every telecommunications provider within the regi
serving that block must provision the block as open within its switches. More specifically. a
WSP must populate the appropriate number portability tables in the MSC with the open NPA·
NXX so that the NP trigpi' will triger the query upon detecting that a called pIJ'ty nUlllber's
NPA·NXX matches this open NPA·NXX. All open blocks served within the region must be
provisioned in the MSC. The determination of how many or few open blocks are provisioned
a single MSC is at the discretion of the WSP depending upon the architecture deployed by the
WSP balanced with the responsibility of supponing WNP per the FCC order and this documer

The source for open number blocks will be the LERG. The mans for notification is still to be
determined. The fomat of the information will be in NPA-NXX blocks.

4.1.J Not/hm, tile It.«eipt 0/11 PortedSalc';.,

The procell ofnotifying the receipt of. port subscriber involves (a) notify.. the NPAC·SM!
the new LRN for the DN so that it can bro&dcut the new LRN to all SPS within the reJion, aDt

(b) coordinatinl the change with the old SP (e.1-o service aetivation,line side proviIioniDa).

A IIandard process defmition is cunently being worked by the NANC NP Workina GnJup blI5
upon efforts by various states in defining the flow. This document will not IItempt 10 dacn1M
the details ofthese flows and urges WSPs to review and comment on the work in progress.

RmIiaIl
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The essence of this flow. however. can be described at a high level:

(a> The New·SP receives written authorization regarding the subscriber's intention to port.

(b) The New SP communicates the port to the Old SP via an Electronic Data Interchange
(EDI) interface.

(c> The Old SP confirms the receipt of notification

(d) The New SP (and optionally the Old SP) notifies the NPAC-SMS of the new LRN for
the DN via the SOA.

(e) The New SP and the Old SP coordinate the activation date and line side provisioning
(automated and manual processes are being defmed).

(t) The subscriber is activated.

(g) The NPAC-SMS downloads the new LRN to all LSMSs. All SPs update their NP-SCP
with the data in the LSMS.

(h) Calls route to the new, ported subscriber per the WNP Solution.

Although simplified.. one can realize the complex yet crucial coordination that must occur
between two SPs. In fact. the lines ofcommunication (manual ancIIor electronic) must be
established between every SP (wireline and wireless. alike).

4.1.4 Do.."IOIIIiJIIr dllltlirom the NPAC-SMS

The NPAC-SMS holds the master copy of the mapping from DN to LRNs u it is the center
which notifies an SPs ofa subscriber'5 new LRN when the subscriber ports.

The point in the process in which the download occurs can be seen IS step (a) above. As with
the above process description, many states have documented their defined venion ofebe conte
of the NPAC-SMS and the CMIP interface (including objects) between the feIionaI NPAC-S~
and the LSMS. As a result. currently seven venions ofthe interface exist. However, the NAt
NP Working Group hIS taken on the effort to arrive at a single. stImdard NPAC-SMS set of
objects. WSPs are urged to become involved and comment on these efforts.

Besides downloading the data to the NP-SCP (e.g., DN to LRN lMppins), .... NPAC-SMS is
being desiped to have the capability to downlOid the necessuy data for the on funcdons
required for number portability. More about this download can be found in documents which
describe the NPAC-SMS arid its interface.

Ita¥iIio
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4.1.5 AlMIJIbrg ,"~ NPAC-SMS DIIIII

Along with defining a process by which data is delivered to or received from the NPAC·SMS
into 11I1 SPa systems. an audit function is being defined to allow for SPs to validate the contents
ofthe d...bue at periodic intervals.

4.2 Number AdmiDistntioD

4.2.1 IMSl, H1N"IUIMDNAtblrilfislrtllJ_

MDNs are NANP numben IIId should be administered as today's wireless directory numbers ar
administered today.

IMSIs are assigned by the Bellcore Numbering Consulting Group (NCG) upon canier request
ad in IICCOI'd8nce with the IMS1Auigmrtmt GtIiIklilla tIIId Procedwes. Version 1. February
1~ 1996. For WSPs that choose to deploy IMSI MSIDs. they must plan for and implement an
administration process for obtaining. assigning. maintaining. and aging as appropriate IMSls.

In WNP the assiJlUllent and manapment ofMlNs as MSIDs is yet to be detennincd. As with
1MSis. WSPs using MINs as MSIDs must plan for and implement an administration process for
obtaining, assillling. maintaining and ..ing as appro.,. iate MlNs. The WNP SoIU1ion assumes
that the MlNs used by WSPs today for dialable numbers will be retained by the WSPs for MSU
usage.

4.2.2 DIsCD""a:tedNIIIIIbns

When a wireless subscriber terminates sen"ice (i.e. does not port but rather drops service
altogether), the WSP may choose to provide intercept treatment. During this period. no change
are indicated to the NPAC-SMS and calls will continue to be routed to the WSP.

During this time. the service provider may offer standard or custom intercept treatment for call!
to this number. After the period of providing inaercept expires, the serving WSP then notifies t:
NPAC-SMS that the portable number entry should be removed. The number reverts to the
service provider which was allocated the NPA-NXX associated with the freed number.

4.2.3 LDcatiD" llelltillg NIIIIIbn AulgII",."ts 'e WSP

In order to receive calls for ported subscribers within a serving area, a WSP needs assigned at
least one LRN within that serving area. A WSP may designate a single MSC in the servin. an
as a siqle point ofentry for incaming calls (e.g.• a gateway MSC). In this cue. the .-waY
MSC woulcl require at last one LRN value for other networks to route calls. Once the MSC
receives the call: it may invoke existing wireless procedures- for obtaining a tenlponr)' routing
number to complete the call. The MSCs behind the gateway do not require LlNs.
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Alternatively, a WSP may choose to allocate at least one LRN for every MSC in the servin~ I

which would result in roubnS calls to various MSCs and eliminalinl the concept of a ptewa~
MSC. Ifmultiple MSCs share the same coclc block (i.e.. NPA-NXX). then a unique LRN is
needed to identify each MSC. Either method is acceptable and at the discretion of the WSP.

AssipiDS an LRN to an MSC may require that the MSC be listed in the LERG. A majority 0

MSCs ue currently not LERG-listed. The exact impact requires funher study.

4.3 BDIiDg

The .pas_proce•• repnlins billm,. incJudi... clearinJbouse reconciliation. have not
been identified at this time for WNP. However. the separation ofthe MDN and MSID. allowi
the MSID to identify the WSP with the fint six diPs should alleviate some ofthe impacts to
such thiap u the roanUnltab... AdditioaaIIy, dilcussicms have been held reprdinl the
addition ofsome billiaa,.......(probably not dependent on MIN, IMSI. nor MDN and yet
be defined) which miPt helpiclentify the service provider for the callinl record.
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5. WIRELESS NUMBER PORTABILITY SYSTEM IMPACTS

This section summarized the Iftticipated WNP IIChitecture impacts to each of the entities in II
netWOrkan:h~.

Fipre 5-1 below maps the components ofthe wireless number ponability building blocks in
Fipre 2-1 to the wireless NP platforms (e.g.. nerwork elements. operations systems). Most
platf'onns map to only one buildina block: the exception is the MSC as it maps to multiple. T

,fiaure also illustrates the recommended modifications related to each platform.

Figun 5-J Mapping ofPltlIjorms to W;~Jas Nllmb~r Portability Model
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f Impacts to tile Mobile Statio.

The following impacts are anticipated on the MSs:
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• Because the solution separates the MSID from the MDN. the MS will need to contain
both the MDN and the MSID. This implies both IMSI (iflMSI capele) as well as the
MIN (as long as MIN is used as an MSIDl.

• The MS will register with the IMSI on an IMSI capable netWOrk or with the MIN on
MIN-eapable networks. If the mobile is not IMSI-capable. it will register with MIN 011

IMSI or MIN networks.

• It will be desirable for the phones to display the MDN or nothing instead of the MSID
when the subscriber powers on hislher phone.

• Porting fi'om one SP to another SP may require that the mobile station be reprogrammc
with a MIN or an IMSI u appaopriAte to the recipient provider. The impacts of
portability on pseudo-IMSI mobile stations will require further stUdy.

5.2 Impads to tbe Air I••mea
No impacts have been identified for the following air interface protocols: 1S-136.IS-95 and
GSM.

However. ifa provider chooses to implement an IMSI netWOrk, the following impacts shouJd b
known (and is being worked on by the IS- t36 standards committees):

• In the 1S-136A standards, ifboch an IMSI and a MIN are programmed in the mobi~ It
MIN takes precedence over the IMSI while in the mobile's home country. Therefore.
modifications to the standanI are required in order to reverse the precedence. allowing
IMSI to be the primary identifier in an IMSI-e:apable network.

5.3 Impaeta to IS-41 Sipalillg

The following impacts to the 18-41 signaling SlaDdards are anticipated:

• AIIIS-4 t messages which contain MIN (e.g., Registration Notification) will need to bt
enhanced to support MSID.

• The contents of the dialed digits parameter in the 1s-4J messages (e.g.,
LocationRequest) will be the MDN instead ofthe MIN.

• 18-4 t will need to be enhanced to support Automatic Code Gap (ACG), panicululy te
the NP-SCP.

• A query must be defined and documented. This could be either an existill&. a modifle
or a new 15-41 message.

• The 18-4 t Location Request Return Results messaae should be modified in order to
distinguish whether the destination digits are a n..DN or another type ofdigits (e.g. C
Forwarding digits).

RmIiot
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• MIN is currently a mandatory parameter in the SMSREQ messagc. For SMS in WN
the appropriate value (for what is a MIN today) will be the MON. Thc SMSREQ
message should be modified to require the MDN.

5.4 Impacts to GSM SipaliDg

The GSM sipalin. modifications to support WNP involve two areas. The fint area involve!
rsup which should be based on the arne modifications adopted for wireline ponability. The
include the following33:

• new FCI bit indication for translated number

• new GAP code point to indicate Called PII'ty Number

The other change involves the Mobile Application Pan (MAP) protocol which is a specific t)

ofTCAP protocol. The changes include the following:

• a definition ofa query message and response

• incorporation of ACG protocol and procedures

5.S Impacts to tbe Home LocatioD Register

The WNP architecture notes the following impacts on the HLR:

• The fU..R must provide a mapping between the MSrO and the MON for all subscribe

• The MON should be made available to the MSCNLR at the time ofregistration for I

subscribers.

• Ifmultiple MONs an: used for the same MSIO. the HLR must designate one MDN •
preferred MON for the domestic netWOrk.

• The HLR must suppon any enhancements to the 15-41 (or equivalent) messages requ
to accommodate MSID. MIN. MON. and IMSI. as appropriate.

5.6 I.pam totbe Mobile Switebial Ceater

The MSC is impacted in multiple areas including registnltionlvalidation. c:aJ1 oriPution. call
delivery, roamer tables. digit screening. query capabilities. and others. Some of these items I

detailed below.

33 CCPN SS7 nawork c:apebilily in TJ LB j51 Si",...S,..... N""., 7-N""" PorltlbilJly CIIII CtIIItpM,i"" ID II PIWI
N"".., - 1",..,..,..:1Tal currently in Milot to become III American National SIMdIrd
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